ABSTRACT.-The colonization of Southeast Farallon Island, California, by northern elephant seals, Mirounga angustirostris, began in 1959 with the appearance of a single animal. By 1971, over 100 juveniles were counted during the fall and spring haulout. Breeding began on the island in 1972. The age of juveniles and their pattern of island use for the two years preceding the birth was similar to that of Afio Nuevo Island, a nearby rookery. The majority of seals onshore during the fall and spring peaks were juveniles less than two years old. Tagged individuals sighted on Southeast Farallon Island were born on rookeries to the south: Afio Nuevo Island, San Miguel Island, and San Nicolas Island. Males were observed more frequently than females. Utilization of the hauling-out place by juveniles was not determined primarily by availability of space. During the first breeding season, adult females arrived on the island before the first male was observed.
. At present, elephant seals breed on all the above islands except Anacapa Island and Santa Rosa Island. In nearly all the above localities, the year of first breeding is unknown but probably followed initial reoccupation by several years. This interval is known for Afio Nuevo Island and Southeast Farallon Island. At Afio Nuevo Island, the first birth occurred in 1961, six years after the first animal was sighted (Radford et al., 1965) . The first birth on the Farallones occurred 13 years after Thoresen sighted a single elephant seal there in July 1959 (Thoresen, 1959) .
Because Southeast Farrallon Island has been under biological surveillance for the past few years and several thousand elephant seals from various rookeries to the south have been tagged during this period (Le Boeuf, unpublished data), we can describe the seasonal distribution of animals on this island with respect to sex and age for the two years before the first birth occurred. Identification of marked animals enables us to specify the birthplace of some of the animals, the length and regularity of their visits, and other locations where they have been observed. We will then compare these data to similar data from a breeding colony, Afio Nuevo Island, located 89 km south of the Farallones.
METHODS
Censuses.-Since November 1969, researchers associated with the Point Reyes Bird Observatory have made daily censuses of elephant seals on Southeast Farallon Island and periodic visits to other islands in the Farallon group. Southeast Farallon Island, covering 95 acres and located 49 km west of the San Francisco Golden Gate Bridge, is situated north of all other northern elephant seal rookeries (Fig. 1) .
Researchers at the University of California at Santa Cruz took censuses on Anio Nuevo Island daily during the breeding season and weekly during the rest of the year.
During each census at Afio Nuevo Island the identity of tagged individuals was recorded and the sex and age category of each animal was recorded when possible. The following categories were distinguished: pups (less than four months old and observed from January through April), breeding or adult females (3-4 years and older), subadult males (5 to 8 years old), and adult males (9 years and older). With the exception of pups, the differential size of the animals in the above categories indicated sex. The sex of a pup was determined by the presence or absence of a penile opening approximately 12 centimeter (cm) posterior to the umbilicus. Only the juvenile category (approximately I to 4 years old) presented an identification problem. The close morphological resemblance between juveniles of both sexes and breeding females made quick and reliable distinctions in the field difficult, particularly between late March to early May when both categories appeared grouped together at Afio Nuevo Island. Furthermore, because sex differences among them are minimal, juveniles could only be sexed when lying on their sides or backs.
Tagging.-Le Boeuf and his associates began tagging elephant seals in 1968. Since that time over 8,000 Mirounga from seven different rookeries have been marked individually, the majority of these being newly weaned pups about 30 days old. In 1968, tags were affixed to the fleshy trailing edge of the hindflipper, a practice which resulted in a high frequency of tag losses. This technique was discontinued in subsequent seasons and since then tags have been placed in the webbing of the hindflippers where they are less likely Table 1 summarizes important events associated with the birth of the single pup on 20 January 1972 on FAR. It should be noted that the adult females were present before the arrival of the subadult male. Because neither female was tagged their birthplace and age are unknown. Parturition occurred four days after arrival and the female nursed her pup for 24 days. Thus, the female was on shore continuously for 28 days. The temporal patterning of the birth, nursing period, and departure is typical of females of the species and is within the range of variation observed at ANI where, on the average, marked females gave birth seven days after arrival and nursed their pups for 27 days (Le Boeuf, 1972).
RESULTS

Birth and Subsequent Breeding
Although we did not witness copulation, it is most likely that it occurred since the only male on the island, LPB was present and remained near the female on days 18 to 21 following the birth (his name, bleached into his pelage on both sides of his body, facilitated identification). He may have been in the vicinity on days 22 to 24 as well. Female elephant seals are usually in estrus at the end of the lactation period, the last three to five days before they leave the rookery (Le . Although the male was not fully grown, he was sexually mature and capable of mating.
The other four younger males in residence. Two of these males bore tags (UC 1604 and UC 1614) identifying them as five year olds who were bom on ANI in 1968. During his stay, LPB alternated more or less daily between spending time with either of the two cows who were separated by approximately 50 meters (m). Similarly, the number two male, UC 1614, spent time with the female vacated by LPB. On 7 February, UC 1614 was seen copulating with one of the cows, 21 days after she had given birth. At the time, LPB was near the other female. LPB remained on FAR until 16 February (after the females had departed) and he returned to ANI for a day on 18 February and on 7 March. It is almost certain that LPB copulated with both females but our observations were too infrequent to confirm this.
Seventeen pups were born in 1974 but only five of them survived to weaning age (28 days). Six breeding females bore tags indicating that they had been born on Afio Nuevo Island or San Miguel Island. LPB was the alpha male and he monopolized breeding. (Fig. 4) . The most obvious difference lies in the distribution during the breeding season. Otherwise, there was a spring and autumn peak on both islands. The highest census on ANI was recorded during the spring, a result found in previous years Additionally, there were animals in age categories on ANI during each peak which were not found on FAR. Virtually all animals seen on FAR were less than five years old. In addition to similarly aged animals being seen on ANI, older animals were also present at various times in the year. Subadult males were present from early November through the end of March. They reappeared to molt in early June and remained until about the end of August. Adult males were present from early December until mid-March and molted during July and August. Adult females hauled out to breed in mid-December and departed in mid-March. Some females returned to ANI beginning in late March and remained through the month of April. They were not seen at other times of the year. Further comparisons between FAR and ANI will be restricted to tagged animals.
Tagging Data
One hundred and fifty-five tagged elephant seals were sighted on FAR during the interval 1 September 1968 to 10 June 1972. These returns yield information regarding the sex, age, origin, length of stay and movements of the "Farallon seals."
Island of origin.-Seals that were born and tagged on three rookeries were sighted on FAR (Table 2) . These islands and the distances between them and the Farallones to the north are ANI (89 km), SMI (497 km), and SNI (617 km). Although 2009 elephant seals were tagged on Isla de Guadalupe and 398 seals were tagged on Isla Cedros and Islas San Benito, none of these animals was ever sighted on FAR. These islands lie over 1000 km south of the Farallones.
Of the tagged animals sighted on FAR, 54 per cent were marked as pups on SMI, the largest of the three populations involved, 37 per cent of the recoveries were marked as pups at ANI, and the remaining nine per cent were born on SNI. If the number of animals sighted is considered in relation to the number tagged at each site, the return is related to proximity to the Farallones. The closest island, ANI, gave the highest return rate and the most distant island, SNI, exhibited the lowest return rate. Islands further south yielded no returns. For the three rookeries listed in Table 2 , it is clear that the young of the year dispersed northward and utilized FAR as a hauling out place.
Adults of both sexes and juveniles did not show this pattern until after breeding began in 1972.
Plastic tags yielded a higher return rate than monel tags (3.3 vs. 1.7 per cent) but the relative return rate of the two types is somewhat confounded by the fact that some animals were marked with both tags. These doubletagged individuals were usually observed because of the more visible plastic tag. Hence, only the plastic tag was recorded as a return in Table 2 . The greater visibility of the plastic tags made them superior to the monel tags during the short period covered in this study.
Age.-Because most elephant seal pups are born during the interval 1 January to 10 February, age was estimated by assuming that all pups were born on 20 January, the peak and median day of the 40-day pupping period. The age estimate is thus correct to within plus or minus 20 days. Tagging was done in February or March.
The age category best represented during the months surrounding the autumn peak (September through December) was young born the previous January. Out of 152 tagged animals observed during this period, 71 per cent were in their first year that is 8 to 11 months old, 23 per cent were in their second year, four per cent were in their third year, and two per cent were in their fourth year. None of the untagged animals observed at this time prior to 1973 appeared to be older than 4 years of age. Young of the year did not arrive on FAR early enough for the spring peak (April and May). This is in line with the previous finding that most pups remain at their birthplace until the end of April (Le Boeuf, 1972) . The majority of the animals in residence during the spring peak were 15 to 16 months old (73 per cent); the remainder were 27 to 28 months old (20 per cent) and 39 to 40 months old (six per cent). Only 10 tagged animals were sighted during the months of January, February, March, June, July, and August. These were simply deviants arriving earlier or later than the majority of animals. Thus, it is clear that the animals observed on FAR before breeding began were juveniles less than five years of age.
Length of stay.-Estimating the average number of days that young seals were observed on FAR is hazardous for several reasons. First of all, failure to observe an individual did not necessarily mean he was not in the area. Be- cause these animals normally group together in tight pods, tags were often hidden from view. Some seals were in the water and could not be identified when the censuses were taken. Lastly, censuses were missed on occasion.
Because of these problems, we will not attempt a detailed quantitative analysis. An accurate account of the pattern and length of stay of seals on a haul- ing out place would require a separate study utilizing more obvious marks on individuals than the tags we employed. The most frequent visits to FAR, 55 per cent of those recorded, were of short duration lasting one to five days. Less than 10 per cent of the animals were seen in the area for more than a month. Nearly all visits of five days or more were made during either the spring or autumn. Long visits, when the animals were thought to be in the area for 20 days or more, were somewhat more frequent in the spring, when most juveniles molt, than in the autumn.
The Sightings at other locations.-Thirty-three of the 155 tagged animals sighted on FAR were also observed elsewhere The approximate time and location of these multiple sightings is shown in Table 3 . Evidently there is considerable back and forth movement of juveniles between ANI and FAR. Indeed, fifteen of seventeen pups tagged on SMI were observed on both ANI and FAR. Some animals were seen on both islands during the same peak period. Only one animal, Yellow 817, was known to move back and forth between SMI and FAR. Sex differences.-Despite an equal sex ratio at birth and at the time of tagging (Le Boeuf et al., 1972), more males than females were sighted on FAR (Table 4) . The difference is significant only for recoveries from ANI.
There were no sex differences in the spring haulout when all recoveries were grouped; however, there were significantly more males than females present during the fall period (1.25:1, z = 2.07, P < .05, N = 81). All z values in this paper are corrected for continuity (Hardyck and Petrinovich, 1969 ). This was due to the sex difference in animals from SMI (1.47:1, z = 2.29, P < .05, N =42). Recoveries from the other two islands during the fall period revealed no significant sex difference.
Sex differences with age were evaluated by recording the sex of animals present each month of the year. The sex ratio of seals was as follows: first year, 1.25:1 (N =90); second year, 1:1.13 (N =98); third year, 2.38:1 (N = 27); fourth year, 2.0:1 (N = 12). The differences were significant for the first (z = 2.00, P < .05) and third year (z = 4.05, P < .05). The sample size was too small in the fourth year to permit a statistical test.
Comparisons with Aio Nuevo Island
Tag Sightings.-Tagged seals sighted on ANI originated from the same two southern rookeries as the animals seen on FAR. Two hundred and fifty-eight seals sighted on ANI were born on SMI and SNI. The majority were from SMI (87.6 per cent). Except for three juveniles, all recovered animals were tagged as pups; no seal marked as an adult on a southern rookery (Table 2) Sex differences.-The only sex difference on FAR was that more males than females from ANI were sighted (Table 4 ). There were no sex differences in ANI-tagged and ANI-recovered animals (1:1.05, N = 119). The only sex difference evident on ANI was for animals tagged at SNI where the females recovered outnumbered the males ( 1:1.60, z = 2.15, P < .05, N = 26). However, this finding is suspect because the number of seals recovered was small and we know of no reason why SNI-tagged females should differ from the SMItagged females who were recovered no more frequently than males (1.04:1, N = 151).
The distribution of sexes during the spring and autumn peaks was similar on ANI and FAR. On both islands, there were no sex differences during the spring haulout with respect to island of origin or when all islands were grouped. On both recovery islands, SMI-tagged males outnumbered females during the autumn peak (ANI = 1.50:1, z = 3.33, P < .05, N = 75). Also during the autumn period, ANI-tagged, ANI-recovered females were more often sighted than males (1:1.35, z = 2.04, P < .05, N = 54). All other sex comparisons were not significant.
Males in their first and third years outnumbered females of similar age on FAR. The only sex difference with age found on ANI was with animals in their first year; males from SMI were more frequent than females (1.24:1, z = 2.06, P < .05, N = 101) and females from SNI were more frequent than males (1:1.73, z = 2.71, P < .05, N = 30). An overall comparison on ANI, like the one which was done on FAR, resulted in no sex differences with age for animals that were 5 years of age or less. 
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